In 1915 it was used in the meningococcal carriers when we were unable to obtain a positive cultivation for one week after treatment of a carrier with the oil. A saline lotion may also be given in the morning.
(2) Pharyngitis may be treated with collosol argentum, 1 : 400, sprayed. It is well to include the post-nasal space, larynx, and trachea in this treatment. If there is a trace of asthmatoid wheeze or a sense of obstructed bronchioles, sprays of adrenaline and ephedrine may be used in addition to the treatment prescribed by the physician: bronchovydrin is also helpful.
Vaccines as a prophylactic are useful in many cases. There is sometimes an element of gout in pharyngitis: this should be specifically treated.
(3) Reduction of chronic pharyngitis and emphysema. A slow deep-breathing exercise is employed; it consists of one inspiratory phase and two expiratory phases.
The inspiratory phase is deep; in the first expiratory phase the clefts between the thumbs and first finger forcibly compress the sides of the chest, in the second phase the hands slide down, and with thumbs pressed on the chest the outspread fingers compress the abdomen. In the expiratory phases the elbows are turned forward. By this method the movements of the chest and diaphragm are restored and the pharyngeal catarrh reduced.
The patient shown was treated in this way and improvement to pharynx, lungs and ears resulted. Incidentally he can now play two rounds of golf a day, and smoking does not make him cough.
ILLUSTRATIVE CASE
Nasal Obstruction: Descending Catarrh of Lung and Ear J. K., aged 72. Underwent an operation for relief of nasal obstruction sixteen years ago.
Three years ago had extensive emphysema; J in. difference in chest circumference between inspiration and expiration. Congested nasopharynx.
Attacks of otitic catarrh indicated by injection of the drums and a sensation of fulness in the external auditory meatus. Heart-beat irregular.
Under local treatment and deep-breathing exercises the emphysema diminished; there is 3 in. movement of the chest, the pharynx is not congested and the otitis media has disappeared, leaving slightly atrophic drum-heads.
Chronic degenerative labyrinthitis has gradually developed. [1] of what must be considered the first significant investigations of the function of the tympanic muscles. After a lapse of seventy years it is difficult to read Politzer's account without admiring the grasp of physiological methods displayed in these experiments by a practical otologist, and Politzer's work can properly be regarded as constituting the founldation of our present knowledge of the subject.
Politzer investigated the innervation of the tympanic muscles, and he noted the disturbance of the labyrinthine fluids set up by contractions of the tensor tympani produced by electrical stimulation of the fifth nerve in the dog.
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In addition, he observed the effect of such contractions upon the transmission of sound-waves by the simple method of auscultation of the tympanum via a tube sealed into a hole bored in the bulla of the animal. In this way he was able to report that contraction of the muscle' appeared to exercise a damping effect upon sound-waves passing across the tympanum.
At this time the fact that the tympanic muscles reacted reflexly in response to auditory stimuli was not known, but was discovered soon after by Hensen [2] ; K6hler [31, extended these observations to man, and later, Kato [4] and Kobrak [51 have investigated the subject very fully in the cat and rabbit.
Although at present the fact of the reflex response of the muscles to auditory stimulation is fully substantiated, the further and more important question of the effect of such contractions upon what goes on in the internal ear has not been answered so satisfactorily. Although most important investigations, such as those of Politzer and Kato, attribute to these contractions a protective function, the opposite view that the muscles are concerned in increasing the sensitivity of the ilnternal ear, as in listening, still finds support. That opinions so diverse should be in circulation finds its explanation in the inherent difficulties of obtaining any objective assessment of the working of the internal ear. The present paper deals with some experiments carried out by Mr. Rawdon-Smith and the writer [6] , in which an attempt has been made to overcome this deficiency by investigating the effect of reflex contractions of the tympanic muscles upon certain electrical changes set up in the internal ear in response to physiologically applied sound-waves, changes which have come to be known after their discoverers as the Wever and Bray phenomenon. Without dealing extensively with all that has been said concerning the origin and biological significance of the Wever and Bray pbenomenon, it will nevertheless be necessary to describe briefly some of the more important aspects of what is now kDown.
Micro-potential changes are generated within the intact mammalian cochlea in response to sound-waves. The potential changes reproduce accurately the frequency of the sound and the phenomenon is in this sense a microphonic one. With appropriate amplification, speech and music may be reproduced upon a loud speaker.
The central question demanding solution has concerned the origin of the potential changes. Although within the last two years most of the evidence has rather contra-indica'ted the important possibility that the changes are generated by the neural elements of the cochlea, some recent experiments seem to show that this possibility is one which must still be seriously considered. Witmaack In such a cochlea, the Wever and Bray phenomenon has been found to be absent [8] .
It would appear likely, therefore, that nQrmally functioning nerve elements are required for the production of the Wever and Bray phenomenon. But whatever the ultimate solution of the problem, it is sufficient at present to regard the phenomenon as something of vital significance, and moreover as something which goes on in the internal ear which can be assessed in an objective way, and should thus provide us with a key to the problem of the intracochlear effects of reflex contractions of the tympanic muscles.
Proceedings of the Royal Society of Medicine
The technical procedure employed in these experiments is shown in fig. 1 . Sound from a source controllable for frequency and intensity is led into the external ear of a decerebrate cat via a brass tube securely tied into the meatus. The tympanic cavity is exposed by dissection, and viewed through a low-power binocular dissecting microscope. An active electrode is placed upon the round window margin, whence it is led to the input stage of a high gain amplifier of conventional design. The output of the amplifier is connected to a cathode-ray oscillograph.
The sound passing to the cat's ear is led by way of a brass cross-piece, one limb of which passes to a microphone.
FIG. 1.
The output of the microphone passes to the input of another amplifier, the output of which may also be connected to the cathode-ray oscillograph. Thus a record may be obtained, not only of the sound passing into the animal's ear, but also of the electrical response to such sound.
The contractions of the tympanic muscles are observed through the dissecting microscope. Fig. 2 shows the view so obtained of the operative field. The tympanic muscles are observed to contract briskly in response to sounds over the range of 500 -2,000 , of an intensity some 70 or more decibels above the human threshold. Less brisk responses can, however, be observed over a much wider range of frequencies.
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The response, as observed through the microscope, consists of an initial twitch, a sustained tetanic contraction and a terminal twitch when the sound ceases. Although crossing of the reflex contractions is described by Kobrak, and more lately by de N6 [9] in the case of the rabbit, these, we find, do not generally occur in the cat.
Coming finally to the results of these experiments. Fig. 3 shows records of the Wever and Bray response at the onset of trains of sound-waves, the tympanic muscles being active.
In Record 1, full amplitude of the cochlear response is rapidly attained, the presence of well-marked overtones being a conspicuous feature. Within a period of some 10o-after the beginning of the stimulus, there ensues a rapid decrease in amplitude of successive waves, with a well-marked tendency to elimination of the overtones. This decrease reaches its maximum at a point some 30 o-after its initiation, and thereafter the amplitude shows a gradual increase, but its initial value is never regained.
In Record 2, the intensity of the sound stimulus was greater, and the decrease in amplitude of the response after the initial waves is relatively accentuated.
In Record 3, a relatively low intensity of a frequency of 1,000 was employed as a stimulus. The decrease of amplitude of the response after the first few waves is seen to be less in degree and of more gradual onset.
That the changes in amplitude and wave-form displayed in these records must be attributed to the contractions of the tympanic muscles observed through the microscope to occur during the taking of these records is shown by Record 4 . In this the reflex contractions of the muscles were eliminated by chloroform inhalations. Following this, the changes in amplitude and wave-form displayed in Records 1, 2 and 3, were found to be eliminated, the response now sustaining its full amplitude in an entirely unbroken manner.
The following conclusions can be drawn from these records:-Firstly that since the reflex contractions of the tympanic muscles occur in response to sounds of fairly high intensity, the theory of their action as increasing the sensitivity of the ear, as in listening, seems a priori unlikely.
Secondly, that the contractions do in fact exert a protective damping effect upon sound vibrations reaching the internal ear is proved by the conspicuous decrease in amplitude of the electrical response of the cochlea brought about by these contractions.
Thirdly, it has long been known that the sensation resulting from a compound tone generated by a number of pure tone generators may undergo no distinguishable change when one or more of its components are withdrawn, and it has been suggested that the missing overtones are in some way re-created by the vibrating elements of the ear. That the vibrating system of the ear is capable of manufacturing such overtones is shown by the fact that, whereas microphone records of the stimulating tones employed in Records 1, 2, 3 showed them to be of approximately sinusoidal wave-form, the records of the cochlear response to these tones showed a marked overtone content.
In conclusion it will be noted that nothing has been said of the individual action of the two tympanic muscles, though much attention is devoted in the literature to this problem. For the present, however, it has been thought of greater physiological significance to study the action of the two muscles acting physiologically, that is to say, together.
Discu8sion.-The PRESIDENT said that Mr. Hallpike's paper marked a new period in otology. The Wever and Bray phenomenon had opened up a new criterion by which the functions of the various parts of the ear could be assessed, and Mr. Hallpike had shown that the tensor tympani and the stapedius controlled overtones and quick damping of sounds. It had been said that speech destitute of overtones would be unintelligible.
It was assumed that the tensor tympani increased, and the stapedius diminished, the labyrinthine pressure, and he, the speaker, regarded the tensor tympani, the chain of bones and the stapedius as a joint system braced by the muscles.
Mr. F. J. CLEMINSON said he would like to know whether Mr. Hallpike had found evidence to show that the two muscles of the middle ear reacted as antagonistic groups of limb muscles did-i.e. that as one came into action the other underwent reflex inhibition.
Applying what Mr. Hallpike had said to the mechanism by which speech was heard, it was clear that the fleeting action of these muscles in damping-down the harmonics was the very one which Nature might be expected to provide. The sounds of everyday life were seldom continuously uniform, either in intensity or pitch; what was heard was a series of rapidly changing sounds, as in speech. The middle-ear muscles seem to have been designed to perform the function of damping-out the excessive vibration and harmonics for the successive instants necessary for the hearer fully to appreciate each particular stage of the rapidlychanging sound.
Sir JAMES DUNDAS-GRANT said he wondered whether many had had actual observation of cases of apparent inaction of the stapedius. He remembered the mother of a family who had facial paralysis. The paralysis passed off, but at the time the noises made by her children were a source of acute pain to her, showing, he thought, that in her case the damping effect of the stapedius had been cut off.
In none of the experiments hitherto had there been a demonstration of the behaviour of the round window when there was ankylosis of the stapes. He had had a case in which the stapes was ankylosed-as far as diagnosis went-and in which he produced a lasting opening or perforation in the tympanic membrane, showing the round window exposed. In such a case as that one could judge, to some extent, of the action of the round window, through which a good deal of hearing could be carried out, perhaps all the better because the round window was exposed and the stapes was ankylosed.
Mr. F. WATKYN-THOMAS said that one very important practical point wvas raised in Mr. Hallpike's paper. All otologists had found, when performing the conservative mastoid operation, cases in which the incus was simply lying loose in granulation tissue. The incus was removed, and the patient's hearing was, if anytbing, better; certainly it was very rarely worse. What interested him particularly was the after-fate of the ears of those patients when they had lost the incus, and hence were largely without the important protective mechanism, when they were subjected to continuous noise. Mr. HALLPIKE (in reply to Dr. Douglas Guthrie) said that the experiments he had been describing represented the effects of contraction of both the muscles acting together. No attempt had been made to differentiate between them; that would be a very difficult thing to do satisfactorily. If one cut the tendon of one muscle, the whole working of the middleear mechanism was changed, and at the moment it was not found to be worth while to cut the tendons. The only way was to paralyse muscles individually, so that their resting tension would not be changed very much.
In answer to Mr. Cleminson: Both tympanic muscles, as observed under the microscope, appeared to contract together. If the tensor tympani tendon was cut and the muscle allowed to retract, its stump was observed to contract as vigorously as before on stimulation of the ear with sound. He believed that it had been suggested that the contractions of the tensor tympani described were tendon reflexes, as in the case of the knee-jerk. This, however, was not correct, since following section of the tendon the stump of the muscle continued to react vigorously. In reply to Mr. Thacker Neville: The form of stimulation used was sound falling on the ear. In reply to Sir James Dundas-Grant: Immobilization of the stapes was not easy to effect. Mercury beads could be dropped into the oval window recess, but it seemed likely that the mercury would be free to move with the stapes. Drops of plaster of Paris had been tried, but this, on drying, became loose from the walls of the cavity and was not satisfactory in practice. In reply to Mr. Watkyn-Thomas: Regarding the effect of continuous noise upon the internal ear following the removal of the incus, Von Eicken had shown that after this operation on one side, in the guinea-pig, long continued exposure to sound failed to produce degenerative changes in the internal ear on the side of the operation, but did produce these changes in the opposite normal ear. It seemed likely, therefore, that removal of the incus would in itself bring about a high degree of protection of the internal ear from the effects of prolonged loud sounds. Compared with this protective action of removal of the incus, the question of the protective action of tympanic muscles would probably not arise.
